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Pabouas mporpamma yueOHOM TUCIUIUTMHBI « XUMUsD» pa3padoTaHa Ha OCHOBE:
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— @epepalbHOrO TOCYAApCTBEHHOrO0 00pa30BaTENbHOIO CTaHAApTa CpPEJHEro OOIIero
obpasoBanus (yTBepkIcH mprkazoM MunoOpHayku Poccuu ot 17 mast 2012 1. Ne413);

— MpuUMepHOil paboyeil mporpamMMmbl 00I11€00pa30BaTENbHON AUCHUILTUHBL «XUMHSD IS
po)eCCHOHANIBHBIX 00pa30BaTENbHBIX OopraHu3anuii, pekomenaoannoit ®I'bOY 10 UuctutyT

pa3BuTHs podeccruonanbHoro oopazopanus, 2022r.

Oprannzanus-pazpadorunk: MuaoronpoduinbsHbsiii kouiemx @T'BOY BO «bpl'Y»

PazpaboTumk:

BapdonomeeB Anekceir AHaTOILEBHUY, IIPETIOIABATEIIb.

AreeBa Enena TumodeeBHa, mpenoiaBaTeb.

Pabouass mporpamma peKOMEHJOBaHA IUCHUIUIMHAPHO - ITMKJIOBOH KOMHCCHEH
JUCHUIIIMH TYMaHUTAPHON M €CTECTBEHHOHAYYHOM MOJArOTOBKH.

ot 23 mas 2025 r., mpoTokoi Ne3

Pabouas mporpamMmma ogo0peHa Hay4HO-METOIMUECKUM COBETOM

ot 30 mas 2025 r., mpoTokoa Ne 3.
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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIIATIINHBI

1.1. Ob6aacThr npuMeHeHHs padoueii MPorpaMMbl

Pabouas mporpamma yd4eOHOH AUCHUIUTMHBI «XHUMHUS» SBISETCS 4YacTbl0O OCHOBHOM
npodeccuoHaIbHON 00pa3zoBarenbHON mporpammbl B cooTBeTcTBHH ¢ PI'OC mo crenuambHOCTH
cpenHero mnpodeccruonanbHoro obpaszosanus (nanee CIIO) 44.02.01 omkonbHOE 00pa3oBaHMe
BXOJ/ISIIIMX B YKPYNMHEHHYIO Tpynny crnenuaibHoctei 44.00.00 OOpa3oBaHue W TeaarormyecKkue
HAyKH.

PaGouass mporpamma y4eOHOM IUCHUIUIMHBI «XHUMHs» NpeIHa3HadeHa UId H3y4YeHHS
JUCHUIUIMHBL B YUPEXKACHHUSX CPEIHEro MpoecCHOHATBLHOIO 00pa3oBaHus, pPEaTH3YIONINX
0o0pa3oBaTeNbHYI0 MPOrpaMMy CpelHero o0miero oOpa3zoBaHus, IPU MOATOTOBKE CIELUAINCTOB
CPEJIHETO 3BEHA.

1.2. MecTto y4yeOHOHl AUCHUILIMHBI B CTPYKType OCHOBHOH mpodecCHOHAIbHOM
00pa3oBaTe/IbHOI MPOrpaMMbl: TUCIUIUINHA BXOJIUT B 00111€00pa30BaTEIbHBIN ITHKIT

1.3. Hean n 3a7a4u y4eOHOM IMCUMILUIMHBI — TPeOOBAHMS K pe3y/1bTaTaM OCBOCHHUA
yueOHOM TMCUMILIUHBI:

CogepxaHue MporpaMMmbl 00I11€00pa30BaTENbHON AUCHUIIINHBL «XUMHUS» HAMpPaBICHO Ha
JIOCTUKEHUE CIEAYIOIUX LeJei:

- GbopMHUpPOBaHHE CHUCTEMBl XMMHYECKHUX 3HAHMM KaK Ba)KHEWIIEH COCTaBIISIONICH
€CTECTBEHHOHAy4YHOW KApTUHBI MHpa, B OCHOBE KOTOPOM JIeKAT KIIKOYEBbIE IOHATHUS,
dbyHIaMeHTaIbHbIE 3aKOHBI U TEOPUU XHMMHH, OCBOCHUE S3bIKa HAYKH, YCBOEGHHWE M TOHUMAaHUE
CYIIIHOCTHU JOCTYMHBIX 0000IIEHN MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH MX
pPa3BUTHUSA U CTAHOBJICHUS;

- dbopMHUpOBaHKE U Pa3BUTHE MIPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMS BEIECTB
U XUMHUYECKUX PEaKIUi, HEOOXOMUMBIX [JIi TMPUOOPETCHUS YMEHHN OpPHUEHTHUPOBATHCS B MUPE
BEILECTB U XMMUYECKUX SIBJICHUM, UMEIOLIUX MECTO B MPUPOJIE, B MPAKTUYECKON U MOBCEIHEBHOM
KU3HH;

- pa3BUTHE yMEHUW U CIOCOOOB [EATETLHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
O0BSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TMpaBui Oe30MacHOro OOpalieHus ¢
BEII[ECTBAMH.



1.4. Tlnanupyemble pe3yJbTaThbl OCBOEHHsI 00IIe00pa30BATEJbHONW IMCUMILUIMHBI B

cootBeTcTBHH ¢ PI'OC CIIO u Ha ocuose ®I'OC COO

Kon u HnaHI/IpyeMHe Pe3yIbTaThl OCBOCHHMS TUCITUIIIIMHBI

HalMEHOBAaHUE

bopmMupyemsIx O6uime JIMCUUIITHHAPHEIE

KOMIIETEHIIMI
OK 01. Bribupatre | JINUHOCTHBIE pe3yJibTaThl J0JIKHBI | JIUCUMIUIMHAPHBIE  Pe3yJIbTaTbl  JIO0JIKHBI
CIIOCOOBI PELICHHUS | O0TPa’kaTh B YACTH: 0TpasKaTh:
3a1a4 TPYA0BOI'0 BOCIIMTAHMSA: IIP6 01. chopMHUpOBAaHHOCTD MPENCTABICHUN: O
npoECCHOHABHO | — TOTOBHOCT, K  TPYAy,  OCO3HAaHHME | XUMHYECKOH COCTaBJIAIONICH
A 1eATebHOCTH LIECHHOCTH MacTepPCTBa, TPYIOII00HE; €CTECTBEHHOHAYYHOM KapTHUHBI MHpa, PpOIHU

IIPUMEHUTEIBHO K
Ppa3JIMYHbIM
KOHTCKCTaM

- TOTOBHOCTh K aKTHMBHOM JI€ATENhHOCTH

TEXHOJOTUYECKOM u COIMaJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUIIUUPOBATb, IJIaHUPOBATh u
CaMOCTOSITEIbHO ~ BBIMOJIHATh  TaKkyro
JIeSITCIHbHOCTD;

—  HHTepec K Ppa3IUYHBIM chepam

PO eCCHOHANBHOM NS TEIFHOCTH.
MeTtanpeaMeTHble Pe3yJbTaTbl JIOJKHBI
orpaxkaTh: OBJajieHHe YHHBepcaJbHbIMH

y4eOHBIMU NMO3HABATEJbHBIMH

JeHCTBHAMU:

a) 0a30BbIe JIOTHYECKHeE AelCTBUSA.

— camocrosTensHO  (opmyinupoBath U
aKTyaJIM3UPOBaTh npooiiemy,

paccMaTpHBaTh €€ BCECTOPOHHE;
—  YCTAaHABJIUBATb CYLICCTBCHHBIA IPU3HAK

WIA  OCHOBaHWS Ul  CpaBHEHWS,
KIaccu(UKauu 1 0000IIeHNS;

—  ONpeaessTh (SN 4% JIEATENBHOCTH,
3a]aBaTh MapaMeTpbl W KPUTEPHH HX
JIOCTHKEHMS,;

—  BBIABIATH 3aKOHOMEPHOCTH u
OPOTHBOPEYMS B pPacCMaTPUBACMBbIX
SIBJICHUSX;

- BHOCUTHb KOPPEKTUBBI B AC€ATCIBHOCTD,
OLICHUBATHL COOTBETCTBUEC PE3YJILTATOB
ejaaM, OLCHHBATHL PUCKHU HOCJ'Ie}:[CTBI/Iﬁ

JIEATEeILHOCTH.

0) 0a30BbIe MCCIIEA0BATEIbLCKUE AeHCTBHS:

—  BIAaAETh HaBBIKAMU y4eOHo-
HCCIIeJOBATEIIbCKOM u MIPOEKTHON
JIESITEIbBHOCTH, HABbIKAMHU Pa3peleHHs!
npo0iem;

BBISIBJISITh TIPUIMHHO-CIICJICTBEHHBIC CBS3U U

aKTyJIN3UPOBATh 3a/1auy, BBIJIBUTATH

TUIOTE3Y €€ PEUICHHS, HAXOIUTh apTyMEHTHI
— 71 TOKa3aTeIbCTBA CBOMX YTBEPKACHUI,

3amaBaTh  MHapaMeTpel W KPUTEpUH
peleHus;

— aHaANM3MpOBaTh IOJNYYEHHBIE B XOje
peleHus 3ajauu Ppe3yJIbTaThI,
KPUTHUYECKH OLICHMBATh ux
JOCTOBEPHOCTH, MIPOrHO3UPOBATH

HM3MEHCHHE B HOBBIX YCIIOBHSIX;
YMETb NEPECHOCUTH 3HAHUA B ITO3HABATCIIBHY IO
u MIPaKTHIECKYIO obmacTu
JKH3HEACSATSIbHOCTH.

XVUMHH B TIO3HAHUM SBICHUH TNPHUPOABI, B
(OPMHPOBaHUM  MBINUICHUS U KYJBTYPBI
JMYHOCTH, ¢ (YHKUMOHAJIHHOW I'PaMOTHOCTH,
HEOOXOMUMON M pEeHIeHHs MNPaKTUYEeCKHUX

3a7a4 M DKOJIOTMYECKH  OOOCHOBAaHHOIO
OTHONICHUS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpere;

IIP6 02. BiajgeHHWE CHCTEMON  XHMHUYECKHX
3HaHMH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONINE  TMOHATHS  (XMMHYSCKHH

3JIEMEHT, aTOM, HJIEKTPOHHAs 000J0YKa aToMa,
S-, p-, U-3NEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIeKyJIa, BaJICHTHOCT,
OIeKTPOOTPUIIATENBHOCTD, CTENIEHb OKUCIICHNUS,
XUMHYecKas CBsS3b, MOJIb, MOJIIpHAas Macca,
MOJISIDHBI ~ 00BEM,  YIJIEPOJIHBIH  CKeJeT,
(yHKIMOHANbHAs TPYIIa, paauKaj, U30Mepus,
U30MEphl, TOMOJIOTHUECKUI psi, TOMOJOTH,
YTIIEBOJOPO/IBI, KHCIOPOJ- U a30TCOJEpIKaIe
COE/IMHEHUS, Ononorn4yecku aKTHBHBIC
BemiecTBa (YTIIEBOBL, )KUPHI, OCIKU), MOHOMED,
ToJumep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC COCMHEHUS,
KPHUCTAJUTMYECKasl PEIIeTKa, THIIbI XUMHYECKUX
peakuuii  (OKHUCIUTETHLHO-BOCCTAHOBUTEIbHBIE,
9K30- M HHAOTEPMHYECKHE, PEaKIUH HOHHOTO
obmMeHa), pacTBop, 3JIEKTPOJIHTHI,
HE3JICKTPOJIUTHI, AIIEKTPOIUTHYECKAs
JUCCOIMAIUS, OKHCIUTENb, BOCCTAaHOBHTEIIb,
CKOPOCTh XHUMHYECKOH pEaKIUH, XUMHYECKOoe
paBHOBECHE), TEOPUHM M 3aKOHBI (Teopus
XMMHUYECKOTO CTPOCHHSI OPraHMYECKHX BEIIECTB
AM. bytnepoBa, Teopusl 3AEKTPOIUTUYECKOM
Jucconmanuy, nepuoauueckuit 3akon .U
MeHzeneeBa, 3aKOH COXpaHEHHMsS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3bIK XUMHUH,
(haKTONOTHYECKNE CBEACHHS O CBOMCTBAX,
cocTase, MOy YeHUN " 6e3omacHOM
HCIIOJIb30BaHMH BOKHEHIIIMX HEOPTaHUYECKUX U
OpraHMYecKUX  BEUeCTB B  OBITY W
MIPAKTUIECKOI IEeSTETHHOCTH YETIOBEKa;

I1P6 03. chopMHpOBaHHOCTH YMEHUIT BBISBIISTH
XapaKkTepHble  TNPU3HAKM ¥ B3aUMOCBS3b
N3yUYEHHBIX MOHSATHH, TIPUMEHS T
COOTBETCTBYIOIIME TOHATHA TIPU OIMCAHHH
CTPOCHHSI M CBOHCTB HEOPraHWYECKHX U
OpPTaHMYECKHX BEIIECTB M WX MPEBPAILCHU;
BBIABIIITH B3aMMOCBSI3b XUMHUIECKUX 3HAHUII C




MOHSATHAMM M HPEACTABICHUSAMU  JAPYIHX
€CTECTBEHHOHAYYHBIX ITPEAMETOB;

nP6 04. chopMHPOBAaHHOCTH  YMEHHI
UCIIONIb30BaTh ~ HAUMEHOBAHMSI  XUMHYECKHX
COE/IMHEeHUH MEXIyHaAPOAHOTO cor03a

TEOPETUUYECKOM W TNPUKIAJAHOM XUMHH U
TPUBUAJIbHBIE HA3BaHMS BAXKHEWIIMX BEIIECTB

(oTmieH,  ameTwieH, —TOUIEpHH,  (eHom,
(dopmanpaernn, yKCycHas KHCIOTa, TJIHIMH,
yrapHeld ras, YIJIGKMCIBIA Tra3, aMMHAaK,
ramieHas — M3BECTb,  HETAlICHas  U3BECTH,
MUTBEBass CcoAa MW JPYTHX), COCTaBIISAThH

(bOpMyJ'II)I HCOPraHU4YCCKUX W OpPraHUvYCCKUX
BCIICCTB, YPABHCHHUA XUMHUYCCKUX peaKHHﬁ,
OOBIICHATE ux CMBICJI; NOATBECPIKAATH
XapaKTCpHbIC XUMUYCCKHUC CBOMCTBa BEIICCTB

COOTBETCTBYIOLIUMH  3KCIIEPHUMEHTaMHU u
3alMCAMU YPABHEHUN XUMHUUYECKUX PEaKLIUM;
oOP6 05. chopMHpOBaHHOCT  yMEHUH

YCTaHaBJIMBATL MNPHUHAIICIKHOCTh HU3YUCHHBIX
HCOPraHNYCCKUX N OPraHUYCCKHUX BCHICCTB K
OIPCACIICHHBIM Kj1accaM u rpynmnamM
COSHHHGHHﬁ, XapaKTCpU30BaTb HUX COCTAB H

BAKHEWILIME CBOWCTBA; OMpPEAENSATh  BUIbBI
XUMHUYECKUX CBs3ed (KOBaJeHTHas, WOHHas,
MeTaJlJIn4ecKasi, BOJIOPOJIHAS), THUIIBI
KPUCTAIUTMUECKUX pelIeToK BEILICCTB;
KJIacCU(PUIMPOBATH XUMHUCCKUE PCAKIIHH;
NP6 07. chopMHPOBAaHHOCTb  yMEHHH
MIPOBOJUTH pacyeTsl (0] XHUMHYSCKUM
dbopMynmaM W  ypaBHCHHAM  XHUMHYCCKHX
peakimii ¢ HWCHONBb30BaHUEM  (PUIMUECKUX
BEJIMUMH, XapaKTepU3YIOLIUX BEIIECTBa C
KOJIMYECTBEHHOH CTOPOHBI: MAacChl, 00BeMa
(HOpMaXbHBIE YCIOBHS) Ta30B, KOIUYECTBA
BEIIIECTBA, HCII0JIb30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS IJIsl MPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIIUsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHUEM.
OK 02. JInuHOCTHBIE pe3yJibTaThl J0JIAKHBbI | JTUCHMILUINHAPHBbIE (mpenMeTHBIE)
Hcnonbs3oBarh 0TpPaXkaTh B YaCTH: Pe3yJIbTAThI M 10JKHBI 0TPAXKATH:
COBPEMEHHBIE LIEHHOCTH HAYYHOI' 0 MO3HAHMA: IIP6 06. BiageHWE OCHOBHBIMH METOJAMM
CpelicTBa Mnouncka, —  c(hOopMHPOBaHHOCTb MHUPOBO33pEHUs, | HAYYHOI0 TO3HAHUA BEIICCTB M XUMHUYECKUX
aHaiau3a u COOTBETCTBYIOILLIETO COBPEMCHHOMY SIBIICHUH (nabmronenue, H3MCEpCHHUC,
MHTEPIpEeTALNU YPOBHIO pasBUTHS HayKH U | SKCIIEPHMEHT, MOJICIINPOBAHHE);
HHPOPMALIUHU H o0MIeCTBEHHON MpakTukH, ocHosanuoro | IIPO 07. Cc(OPMHUPOBAHHOCTh  yMEHUH
WHPOPMALMOHHBIC Ha JIHAJIOTe KYJIBTYp, CIIOCOOCTBYIOMIETo | MPOBOJUTH pacdeTsl o XUMHUYECKUM
TCXHOJIOrHH JJIs OCO3HAHUIO CBOCTO MecCTa B | opmyIam M ypaBHCHHUIM XUMHUYECKUX
BBINIOJTHEHHMS 3a/1a4 MOJIMKYJITYPHOM MHUDE; peakuuil ¢  uMcHonb30BaHMEM  (U3MUECKHX
HpO(bCCCHOHaHBHO — COBEpPILIECHCTBOBAHUE SI3BIKOBOM u | BCIHNYHH, XapaKTCpu3yrommux BEOIECTBA C
ﬁ}lCHTCJ’IBHOCTI/I YUTATEIIBCKON KyJIbTYpbl KakK CpencTBa KOJIMYECTBEHHOU CTOPOHBI: MAacCCHI, o0BeMa
B3aUMOJEHCTBUS ~MEXKIy JIOABMH U (HOpMaJIbHBIE YCJIOBHS) Ta30B, KOJUYECTBA
IO3HAHUA MUpa. BCIICCTBA, HUCIIOJIB30BATh CHUCTCMHBIC
MeTanpeaMeTHbIe Pe3yJbTaThl J0JGKHbI | XUMHYCCKUE 3HAHUS [JIS NPUHATHS PEIICHUH B
orpaxatb: OBjageHHe YHMBePCAJbHbIMU | KOHKPETHBIX JKM3HCHHBIX CUTYyalusIX,
y4eOHBIMH 03HABATEILHBLIME | CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;
AeliCTBUSIMMU: I1P6 08. c(hOpPMHUPOBAHHOCTh yMeHUui
B) pabora ¢ undopMaLueii: MJIaHUPOBaThb W BBIMOJHATH  XUMHUYECKHIl
—  BameTh HABBIKAMU nomydenus | YKCIEPUMEHT (mpeBpalieHuss OpraHMYECKUX
HH(GOPMAIIME W3 HCTOYHHKOB pa3HBIX | BEUIECTB NPH HArPEBAHHH, MOIYYCHHE STHICHA
THIIOB, CAMOCTOSITEIBHO OCYINECTBIATH | A M3YYCHHE  €ro CBOKMCTB, Ka4eCTBEHHEIS
MOWCK, aHalW3, CHCTeMaTH3anuio ¥ | PCaKiMM Ha albJCTHIBL, Kpaxmal, yKCyCHYIO
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HMHTEpIpETALHNIO uHpopmanuu
Ppa3INYHBIX BUJIOB u thopm
MIpECTaBICHHUS;

— co3gaBaTb  TEKCTBl B Pa3IMYHBIX
¢dopmaTax Cc  y4eToM  Ha3Ha4YeHHs

nHpopManMK ¥ LENEBOW ayJUTOPHH,
BEIOMpast ONTHMAIIEHYIO bopmy
NPENCTaBICHUS U BU3YJIH3aLHH;

—  OLCHUBATH JOCTOBEPHOCTH,
JIETHTHMHOCTb UH(pOpMaLUH, ee
COOTBETCTBHE IIPAaBOBBIM M MOPAJILHO-
STHYECKUM HOpMaM;

BJIAJICTh HABHIKAMH PACIIO3HABAHHS U 3IL[HTHI

nHdopmanuu, HHGOPMATHOHHON

0€e301acHOCTH TIMYHOCTH

KHCIIOTY; JeHaTypanus 0enKoB npu
HarpeBaHWHW, LBETHBIE pEaKUUH  OEJIKOB;
MPOBOJUTH  pEeakIUd  HMOHHOTO  OOMEHa,
ONpeNeNaTh  CpeAy  BOAHBIX  PacTBOPOB,
KayeCTBEHHbIE  peakuud  Ha  cy’bdar-,
kapOOHaT- M XJIOPUJI-aHUOHBI, Ha KaTHOH

aMMOHHS; penlaTh YKCIIEPHUMEHTAJIbHBIC 331a91
mo temam "Mertamie" u "Hemeramiel') B
COOTBETCTBMM €  MpPaBWIAMH  TEXHHKH
0€301MacHOCTH TIPH OOPAIICHNH C BEIIECTBAMHU 1
nabopaTOpHEIM 00OPYIOBaHHEM; IPEACTABISATh
pe3ynbTaThl XHMHYECKOTO OKCIEPHMEHTa B
(dopMe 3amucu YpaBHEHHUH COOTBETCTBYIOIIUX
peakuuii ¥ (HOpMyIUPOBATH BHIBOJIBI HA OCHOBE
9THX PE3YJIbTATOB;

nPé 09. chopMHPOBaHHOCTE  yMEHHS
AQHAIM3UPOBATh XUMHYECKYI0 HH(OPMAIHIO,
HOJIy4aeMyl0 M3 Pa3HbIX UCTOYHHKOB (CpEICTB
MaccoBOM wuH(popManuu, cetb WHTepHET H

JIpyTHeE).
OK 04. JInyHOCTHBIE pe3yJIbTaThl JNOJIKHBI | ucuMIVINHAPHBIE (mpeaMeTHbIe)
D¢ pexTrBHO 0TPa’KATh B YACTHU: pe3yJbTaThI H JO0JKHBI 0TPAXKATh:
B3alMOJEICTBOBAT | rPasKIAHCKOr0 BOCIIMTAHUS: oP6 08. chopmMupoBaHHOCT  yMEHUH
b ¥ paboTaTh B —  TOTOBHOCTh BECTHU COBMECTHYIO | INIAHUPOBATh W BBINOJNHATh  XHMHYECKHMI
KOJIJIGKTHBE U JEATENHLHOCTh B MHTEPECAX MPAXKIAHCKOTO | PKCIEPUMEHT (IpPEBpAlIeHHs OPraHM4ecKHX
KOMaH/ie o01ecTBa; BELIECTB IIPU HAIPEBAHMHU, IIOJIyYCHHUE STUIICHA
— YMEHHE BSaHMOHeﬁCTBOBaTL c | A HU3YUCHHUC C€TO CBOﬁCTB, KAa4CCTBCHHBIC
COLIMaJIbHBIMU UHCTUTYTaMH B | p€aKIMM Ha aJbJACTHU/bI, Kpaxmall, YKCYCHYIO
COOTBETCTBHM C WX (YHKUUAMH U | KUCIIOTY; ACHaTypanus Oenkos npu
Ha3zHAUYEHUEM. HarpeBaHuu, OBECTHHBIC peaKkunu 6CJ'IKOB;
MeranpeamMeTHble Ppe3yabTaTbl AOJKHBI | IPOBOIUTH peaKnmn HOHHOTO obMeHa,
OTPAkKATh: ONpeNeNATh  Cpely  BOAHBIX  PacTBOPOB,
OB.]Ia).IEHl/Ie yHl/IBepcaﬂbeIMPl KAa4C€CTBCHHBIC peakunu Ha CyJ'IB(i)aT',
KOMMyHl/IKaTI/lBHbIMI/l IleﬁCTBHﬂMH: Kap6OHaT' nu XJ'IOpI/I,I['aHI/IOHLI, Ha KaTHUuoOH
6) COBMeCTHAS AeATeIbHOCTD! aMMOHHUS; peIIaTh SKCIEPHUMEHTANIbHBIE 3a1a4l
—  [HOHHMATH u Henonp3oBats | M0 TemaM "Merame" u  "Hemeramier') B
perMyIIeCTBa KOMAaHTHOM U | COOTBETCTBUU c MIpaBUIaMHU TEXHUKU
VHIMBHIYaTbHON PaGoTHI; 6€30MacHOCTH TIPH OOPAIICHNUH C BEIECTBAMHU U
—  npuHUMATH e COBMeCTHOIL | 1A00paTOpHBEIM 000PYAOBAHKMEM; NIPEACTABIATH
JESITENLHOCTH, OpTaHM30BHIBATH 1 | PE3yNbTaTel  XMMHYECKOTO JKCIEPHUMEHTa B
KOODAMHHPOBATh  NCHCTBUSA 10  ee (dbopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
JIOCTHKEHHUIO: COCTABISTE nmag | Peakuumit u GopMyIMpoBaTh BBIBOJBI HA OCHOBE
JEHCTBUH, pactpenesTh poiu ¢ yuerom | OTHX PE3YJILTATOB.
MHEHHH Y4aCTHHKOB 00CyX1aTh
Ppe3yJbTaThl COBMECTHOM PabOTHI.
Ogianenne YHHBEPCAJIbLHBIMHA
peryJIiTHBHBLIMH JACiCTBHAMH:
I) NpUHATHE ce0sl U IPYTrux Jroaeii:
—  TPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX
JII0IE  TpW  aHaJiu3e  pe3yJIbTaToB
JIESITEIIBHOCTH;
— IIpU3HAaBaTh CBOE NPaBO U IIPaBO APYTUX
JII0JIeH Ha OIIMOKH;
pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MHp C
MO3ULUU IPYroro YeJoBeKa.
OK 07. JInuHOCTHBIE pe3yJbTaThl JA0JLKHBI | JIMcuuninHapHbIie (mpeaMeTHBIE)
CopnelicTBOBaTh O0TPA’KATh B YACTHU: Pe3yJIbTaThI H A0JKHBI OTPAXKATh:
COXPaHECHUIO JKO0/JI0THYE€CKOr0 BOCIIMTAHUA: I1P6 01. chopMHPOBAHHOCTH TIPEJICTABICHUH: O
OKpYy>Karomen —  c(hOopMHPOBaHHOCTH OKOJIOTHYECKON | XUMHUYECKOH COCTaBIIAIOLIEH
Cpelibl, KYJBTYpBHI, IMOHNMaH1Ee BIIMSIHUSL | €CTECTBEHHOHAYUYHOM KapTHHBI MHpa, PpOJIH
pecypcocOepexeHn COLMAIbHO-OKOHOMHYECKHX ~ MPOLECCOB | XMMHHM B IIO3HAHWM SABJICHUM IIPHPOXBI, B

10, MIPUMCHATH

Ha COCTOSIHME NMPHUPOJHON M COLMAIBLHOU

(GOpPMHUPOBAHMM  MBIIUICHUSI W KYJIBTYPHI
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3HaHUs 00 cpensl, OCO3HaHUE IO0ANBHOTO | JTMYHOCTH, ¢ (PYHKIMOHAIBFHOW TPaMOTHOCTH,
W3MEHEHUU XapakTepa KOJOTUUECKUX MPoOIieM; HEOOXOAUMOW JJI1 PEUICHUS MPAKTUYCCKUX
KJIMMarTa, —  IUTAaHHPOBaHUE u OCYILECTBJICHUE | 33ad4 M 9KOJNOTUYECKH  OOOCHOBAHHOTO
IIPUHLUIIBL JNEUCTBUI B OKpYJXKalolleld cpele Ha | OTHOUIEHHS K CBOEMY 3I0POBBIO M IPHPOIHOM
6epeKINBOTO OCHOBE 3HaHMs LEJed yCTOMYMBOro | Cpee;
MIPOU3BO/ICTBA, Pa3BUTHA YEIIOBEUECTBRA; npre 10. c(hOPMHUPOBAHHOCTh  YMCHHU
3¢ dexTHBHO —  aKTHBHOE HETIpHATHE neiicTeuii, | cobmoaaTh TpaBUIIa SKOJIOTHYECKHU
JIEMCTBOBATH B TPUHOCSIIHIX Bpe]l OKPYKaIoIIeH cpenie; meaecooOpa3Horo  TOBEACHUS B OBITY |
Ype3BBIYaHBIX —  yMeHHe IPOrHO3HPOBATh | TPYAOBOH NESATEIBHOCTH B LEIAX COXPaHCHHS
CHTYalusIX HEOIaroNpUATHBIE 3KOJOrHuecKue | CBOCTO 3/I0POBbS M OKPYXKAIOWICH NMPUPOIHOH
HOCIIENCTBHUS IpeIIpHHAMAeMbIX | CPEIBL; YYHTBIBATh OMACHOCTH BO3ACHCTBHs Ha
NefiCTBHIA, MPeIOTBPAIIATH HX. JKHBBIC OPTAaHU3MBI OIPEIEICHHBIX BEIIECTB,
MeTanpeaMeTHbie pPe3yJbTAThl J0UKHBI | TOHHMAs —CMBICT  IOKa3aTens —MPEeIeTbHOK
OTPakKaTh: JAOIMYCTUMOU KOHIICHTpAIUH.
OBiajeHne YHHBEPCAJIbHBIMH Y4YeOHBIMHU
TMO3HABATEJIbHBIMHM JeHCTBUAMM:
B) padoTa ¢ uHdopManueii:
HCIIONBE30BaTh CPEICTBa MHPOPMAIHNOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPTraHW3AIIMOHHBIX 3a7lad C COONIOJCHUEM
TpeOoBaHMUit SPTOHOMHUKH, TEXHUKH
0e30MmacHOCTH, TUTUCHEI,
pecypcocOepekeHusi, MPaBOBBIX U ITHUYECKUX
HOPM, HOPM nH}popManOHHOI
6e30IacHOCTH.
K 1.3. — YMETh HCTIOIb30BATH OMOXMMHUUYECKHE
OcymecTBIATh ACIEKTHI JIJISl OCYIIECTBICHHS TIearoru4eckoro
IeJaroruuyeckoe Ha6J'IIO}16HI/IH 3a COCTOAIHUEM 3O0POBbs }IGTCI‘/‘I
HaOIII0IeHHE 3a paHHero u JOOLIKOJBHOTO BO3pacrTa,
COCTOSIHHEM CBOEBPEMEHHO HH()OPMHUPOBATH METUIIMHCKOTO
3710pOBBA  HeTelt paboTHHKA 00 U3MEHECHUSIX B ux
paHHETO U CaMO4yBCTBHU,
JIOIIIKOJIBHOTO — yMETh NPUMEHSATh NOJYYCHHBIC 3HAHHUA B
BO3pAacTa, o0nacTh  XUMHH, a TaKXKe  HaXOJHWTh,
CBOEBPEMEHHO AHaJIU3NPOBaATh u HCIIOJIBb30BATh
I/IH(i)OpMI/IpOBaTL 6I/IOXI/IMI/I‘IeCKyIO I/IH(I)OpMaHI/IIO N3 PpasiIMYHBIX
MEIUIIMHCKOTO HCTOYHUKOB JJIA peuicHusA 3aja4d
paboTHHKA 06 npodeccHoHanbHON IEATEIBHOCTU
U3MEHEHUU ux MPUMEHUTEIFHO K PAa3JUYHBIM KOHTEKCTaM
CaMO4YyBCTBUSI Kacaroluxcs 340pOBbs JeTeil.
IIK 1.4. - YMeThb IPUMEHATH INOJIY4YCHHBIE 3HAHHUA B
OpraHnu3oBaTh obmacT XMMHMH JJIsi OpraHu3allid TMpoiiecca
npoece oOy4eHHsT 1O OCHOBHBIM OOpPa30BATEIHLHBIM
BOCIIHTAHILS " mporpaMmamM  JIOIIKOJIBHOTO 00pa3oBaHUs B
. COOTBETCTBUU C CAaHUTApPHBIMH HOPMaMH U
oOydyeHus  nerei P
paHHETO u - VMeTh HAXOUTh U3 PA3NUYHBIX MCTOYHUKOB,
AOMKOJIBbHOTO uHpOpMaNUIO B OONACTH XUMHH, a TaKKe
BO3pacTa B aHAIM3UPOBATh u HCIO0JIb30BATh 3Ty
COOTBETCTBUHU UH(POPMAIIHIO TSt peuieHus 3aj1au
CaHUTAPHBIMHU npodeccuoHaIbHON NEeSTeTLHOCTH
HopMamH u MPUMEHUTEIFHO K OpraHu3aluM Mpolecca
00ydeHHs] TI0 OCHOBHBIM 00pa30BaTEIbHBIM
MpaBUIIaAMHU

nporpaMMamM JIOIMKOJBHOTO 00pa3oBaHus B
COOTBETCTBUU C CaHUTAPHBIMH HOPMaMH |
MIPaBHUJIAMU.

YMETh  BBIABIATH  BO3JICHCTBUC
AHTPOIIOTCHHBIX ~XUMHYECKHX (DaKTOpOB U
HCIIOJIb30BaTh  MpPHU OpraHu3aluu Ipolecca
o0ydYeHHsT IO OCHOBHBIM 00pPa30BaTCIHHBIM
MporpaMMaM  JIOIIKOJIFHOTO 00pa3oBaHus B




COOTBCTCTBUU C CAHUTAPHBIMU HOpMaMHu U
npaBujiaMu.




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Bup yueOHoii paboTbl

Oobvem uacoes

MakcumanbHas yyeOHass Harpys3ka (Bcero) 44
O06s13aTesibHAs ayIUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 44
OCHOBHOE coJIep:KaHue 24
B TOM YHCJIE:
TEOPETUIECKOE O0yUCHUE 12
MPAKTUYECKHUE 3aHATHS -
J1a00paTOPHBIE 3aHIATHS 12
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJIePsKAHME 19
B TOM YHCJIE:
TEOPETHYECKOE 00yUCHHE 10
MPAKTUYECKHUE 3aHATHS -
J1a00paTOPHBIE 3aHIATHS 9
IIpome:xkyTouyHasi arrecranus (AuddepeHuMpoBaHHBIN 3a4eT) 1

CamocTosiTeibHasi padoTa 00y4aonerocs

KoncyabTanmum




2.2. KajleH1apHO-TeMATHYEeCKHUI IJIaH U coJep:KaHue YueOHoii nucuunanabl XUMUA

HaumeHoBaHHe pa3ae/oB H Conep:xxaHue y4eOHOTo MaTepHuaja (OCHOBHOE M MPO()eCcCHOHAIbHO-OPHEHTHPOBAHHOE COJlep:KaHNe), O0bem | ®@opmupy | YueOHas
TeM JagopaTopHble paGoThl U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYab (IPU HATUYMH) 4acos eMble Heaes
KOMIIeTeH
HHH
1 2 3 4 5
Paznen 1. TeopeTnueckne 0CHOBBI XUMUHT
Tema 1.1. Copep:xaHue yueOHOT0 MaTepHaJia: 1 OK 01 1
OcCHOBHBIC XHUMHYECKHE XuMIYecKuii ameMenT. AtoM. SIapo aroma, H30TOIEL. DNEeKTpOHHAst 000JI09Ka. DHEPTreTHIECKUE YPOBHH,
TOHATHS U 3aKOHBI, TIOyPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- aeMeHThI. OCOGEHHOCTH paCIIpeIe/ICH s SIEKTPOHOB TI0 OPOHUTAIISIM B
CTPOCHHUC aTOMOB aToOMax 3JIEMEHTOB NEPBBIX YETHIPEX MEPHOAOB. DNEKTPOHHAs KOH(PUTypanus aToMoB. OCHOBHbBIE XUMHUECKHE
XMMHYECKHX 3JIEMEHTOB 3aKOHBI
JlabopaTopHoe 3aHsATHE: 1
«OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMMH U PpacyeCThl IO YPABHCHUAM XUMHUYCCKUX peaKuHﬁ».
OTHOCHTEIbHBIE aTOMHAs U MOJIEKYJIsIpHas Macchl. MossipHas Macca. KomnuecTBo Bemectsa. MaccoBas 1o
BellecTBa. 3akoH ABoraapo. MossipHslii 00beM ra3oB. OTHOCHTEIbHAS IUNIOTHOCTD T'a30B. PacueTs! o ypaBHEHUSIM
XMUMHUUYECKHX PEaKIHii C UCIIOJIb30BaHIEM MacCOBOM JIOJIM BellecTBa, 00beMa (HOpMaJbHbIE YCIOBHUS) Ta30B,
KOJIMYECTBA BEIIECTBA
Tema 1.2. IIpodeccuoHabLHO OPHEHTHPOBAHHOE CO/IePKaHUe
Hepromuueckuii 3aK0H 1 Copep:xaHue y4eOHOT0 MaTepHaJia: 1 OK 01 2
IMepronueckas cucrema Ilepnoguueckass cucrema xumuueckux odaemeHToB [I.M. MenneneeBa. CBA3b NEPUOAMYECKOTO 3aKOHA U OK 02
XUMHYECKHX 311eMEHTOB JI. | [leproauyecKkoil cUCTEMBl XHMHYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpHel CTPOSHHsSI aTOMOB. 3aKOHOMEPHOCTH K 1.3
U. MeHneneeBa, UX CBA3b ¢ | U3MEHEHHs CBONCTB XMMMYECKHX JJIEMEHTOB, 00pa3yeMbIX UMM HPOCTBIX M CIIOKHBIX BELIECTB IO Ipynnam H K 1.4
COBPEMEHHOM TEOpHUEN nepuogam Ileproauueckoii cCTEMBI. 3HAYEHHUE NEPHOAUYECKOTO 3aKOHA U CUCTEMbBI XMMHYECKHUX dy1eMeHTOB J[.1.
CTPOGHHS ATOMOB MeHzeneeBa B pa3BUTHN HAYKH. 5
YcraHOBIIGHHE CBA3H MEX]y CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB M IEPHOANIECKUM N3MEHEHHEM CBOWCTB
XMMHUYECKHX JJIEMEHTOB M MX COCITMHEHUH B COOTBETCTBUH C MOJIOXKEHHEM [leprnoauieckoil CHCTEMBI.
JlaGopaTopHoe 3aHsITHE: 1
«HM3yueHne nepuoANIecKuX 3aKOHOMEPHOCTEH M MX B3aMMOCBSI3M CO CTPOCHUEM aTOMOBY.
Tema 1.3. Copep:xaHue y4eOHOTO MaTepHaJia: 1 OK 01 3
Crpoenue BeecTsa CrpoeHne BemecTBa. XUMHUYIECKast CBA3b. BB XUMHUECKON CBSI3M (KOBAJICHTHASI HETIOJIIPHAS U TIOJISIpHAs,
1 NIPHPO/Ia XUMUYECKOH MOHHAsI, METAJUTMYECKAs). MeXaHn3MBI 00pa30BaHUs KOBAIEHTHON XMMHYECKOM CB3U (0OMEHHBIN U TOHOPHO-
cBsi3H. MHOTOOOpasue o .
aKnenTopHsIi). BomoponHas cBs3b. BaneHTHOCTS. DnekTpooTpunatensHOCTh. CTeneHb OKucieHus. VIOHBI:
petects KAaTHUOHBI U AaHUOHBI
JladopaTopHoe 3ansaTHe: «CTpOEHHE BEIECTBA U MPUPOJA XUMUUECKON CBSZH. 1
JleMoHCTpanust MoJieNiel KpUCTAIIIMYECKNX PEIIeTOK: HOHHOW (XJIOPH HATpHsl), aTOMHOH (rpaduT u anmas),
MOJIEKYJISIPHOH (YTJIEKUCIIBIH ra3, Ho/), MeTaIINIeCKO! (HaTpHid, MarHUH, MeIp).
Tema 1.4. Conep:xanue y4eOHOr0 MaTepHaJia: 1 OK 01 4
Kiacendukanms, Knaccudukarus Heopranugecknx BemecTB. HoMeHKIaTypa HEOpraHWIeCKUX BEeNIecTB (OKCHABI, THIPOKCHIIBL, OK 02
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¥ HOMEHKJIATypa
HEOpPraHUYECKUX BEILECTB

KHCJIOTHI, COJH). BemmecTBa MONEKyIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHSL. ATpEraTHbIE COCTOSIHUSI BEIECTBA.
Kpucranmmueckue u aMmop@Hble BElecTBa. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. THIBI KPHCTAJUIMUECKUX
peleTok (aToMHasi, MOJEKyJIspHas, HOHHAs, MeTalJInuecKas). 3aBUCUMOCTb CBOMCTBA BEILIECTB OT TUIA
KPUCTAJLINYECKOU PEILETKU

.JIaﬁopaTopnoe 3aHATHE: «HOMCHKJ'IaTypa HCOPraHUYCCKUX BCIICCTB».
3a£[aHI/I$[ 1o KJ'IaCCI/I(l)I/IKaIlI/II/I, HOMCHKIJIATYPEC U XUMHUYCCKUM q)opMynaM HCOPIraHNUYCCKUX BCUICCTB PA3JINIHBIX

KJ1accoB (yrapHbIi ra3, YIIeKHCIbIA Ta3, aMMHaK, TallleHasi H3BECTb, HETralleHas H3BECTh, MUTHEBAs COAA M APYTHX):

Ha3BaHUA BenlecTB o MexxayHapoaHoi (MIOITAK) mnn TpuBHaIbHOM HOMEHKIIATYPE U COCTaBIICHHE (hOPMYIIBI
XMMHYECKHX BELIECTB, ONPEACIICHNE NPHHAIUISKHOCTH K Kitaccy. [Touck nHpopMaIiy 1mo Ha3BaHUM,
uneHTHGUKATOpaM, CTPYKTYPHBIM (opMyiIaM. AHaIM3 XUMUYECKOH HH(POPMALMH, NOTy4aeMOH U3 pasHbIX
HCTOYHHKOB (CPEICTB MAacCOBOH MHpOpManuy, ceTb VIHTepHET U Ipyrue)

Tema 1.5.
Tunel XUMUYECKUX peaKuid

Conep:xxaHue y4eOHOT0 MaTepHaJa:

Xumudeckas peakius. Kiaccnpukanus XMMUUECKUX PEakUii B HEOPraHUYEeCKOW 1 OPraHN4eCKOW XUMHUU. 3aKOHBI
COXpaHEHMs MaccChl BEL[ECTBA, COXPAHEHUS U MIPEBPAILCHHs YHEPTUU NIPU XUMHUUYECKUX peakiusax. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PeakIiy (YpaBHEHUS OKHUCIIEHUSI-BOCCTAHOBIICHHS], CTETIEHb OKUCIICHUS, OKHCIUTENb U
BOCCTAHOBHTEIIb, OKUCIIUTENILHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH B TIPUPOJE, IPOU3BOACTBEHHBIX MIpoLEccax U
KHU3HE/IESATEIHHOCTH OPTaHU3MOB)

OK 01

JlaGopaTopHoe 3aHsiTHe: PacuéTsl 110 ypaBHEHMAM SKCIIEPUMEHTAIBHBIX XUMUIECKUX PEaKInit

IpodeccuoHaNIBLHO OPUEHTHPOBAHHOE COEPKAHUE (COTEPIKAHUE IPUKIATHOTO MOYJIs)

Tema 1.6.
CKOpOCTh XUMHUUECKHUX

peakiuii. XuMuueckoe
paBHOBECHE

Conep:xaHue y4e0HOT0 MaTepHaJa:

CKOpOCTb peaklny, €€ 3aBUCUMOCTb OT Pa3IHYHBIX (PaKTOPOB: MPUPOIBI pEarnpyroIyX BEIIeCTB, KOHIICHTPALUU
pearupyommx BeuecTB, TeMIepaTypsl 1 IUIOLIAH PEAKIIMOHHON ITIOBEPXHOCTH. TermsioBbie 3 (GeKTh XUMUYECKUX
PeaKIuii: 5K30- M SHAOTEpMUUEcKre peakiuu. OOpaTuMble peakiuy. XuMUIecKoe paBHoBecue. DakTopsl,
BJIMSIIOIINE HA COCTOSTHUE XMMHUYIECKOTO paBHOBECHS (KOHIICHTPALMS PEareHTOB WU MTPOILYKTOB PEaKIIHH,
naBneHue, Temmeparypa). [Ipuamumn Jle [llatense

JlaGopaTopHoe 3ansiTHe: «BinsHIe pa3nnuHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOH PEaKIumy.

3ajaHus Ha aHaM3 (PaKTOPOB, BIMSIOIIMX HA M3MEHEHNE CKOPOCTH XUMHYECKOH peakivu. 3aBUCUMOCTh CKOPOCTH
XUMHYECKOH peakiuy OoT MPUCYTCTBHUA KaTaJIn3aTopa Ha MPUMepe pa3IokKeHUs IIEPOKCHAA BOJOPOIA C TOMOIIBIO
JUOKCH/Ia MapraHiia M KaTanasbl. Pemenne mpakTHKO-OpUEeHTHPOBAHHBIX 3aJaHUH Ha IpUMEHEeHHe puHnumna Jle-
[aTense 111 HAXOXKICHNS HATIPABJICHHS CMEIIEHIS PABHOBECHS XMMUYECKOH peakiuy 1 aHain3 (pakTopoB,
BIIHSTFOIMX HAa CMEIIEHNE XMMHIECKOTO PAaBHOBECHS

OK 01
OK 02
K 1.3
K 1.4

Tema 1.7.
PactBopsl, Teopus

INEKTPOIUTHUECKOM
IACCOLMALUY U UOHHBIN
o0OMeH

Conep:xaHue y4eGHOro MaTepuaJia:
PactBopbI. Buibl pacTBOPOB MO COJEPIKAHUIO PACTBOPEHHOTO BellecTBa. PacTBopuMocCTh. [ToHATHE O TUCTIEPCHBIX
cucremax. VICTHHHBIE U KOJUIOUHBIE pacTBOPBI. MaccoBast 10715 BelecTBa B pacTBope. [oHsTHE 0 BOJAOPOJHOM

I10Ka3arTeiie (pH) pacTBopa. SHCKTpOJ'H/ITI/I‘{eCKaSI Jucconuanus. CuibHbIE U cIa0ble OJICKTPOJIUTHI, HEQJICKTPOJIUTHI.

PGaKHI/II/I HOHHOI'0 00MeHa

JlaGopaTopHoe 3ansiTue: «lIpuroroBiieHne pacTBOPOBY.
IIpuroroBneHue pacTBOPOB 3aJJaHHON MacCOBOM /10J1€i paCTBOPEHHOI'O BEILIECTBA, IPOBE/ICHHUE PEAKIMil HOHHOTO

OK 01
OK 02
OK 04
OK 07
K 1.3
K 1.4
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oOMeHa, oTIpe/ieNleHIe Cpebl PACTBOPOB BEIIECTB ¢ IOMOIIBI0 YHUBEPCAIBHOTO HHANKATOpa (KUCIIas,
HeHTpalbHasl, MIeJI0YHasT). 3aJaHusI HA COCTABIICHUE HOHHBIX Peaknuil. PenieHne npakTHKO-OpPUCHTUPOBAHHBIX
pacyeTHBIX 3aJJaHUil Ha PacTBOPHI, UCTIOJIb3yeMble B OBITOBON U MPOU3BOJICTBEHHOM EATEIHHOCTH YeIOBEKa

Pa3gen 2. Heoprannueckasi Xumus

Hpotpeccnona.m,}[o OPUEHTUPOBAHHOC COI€PKAHUC

Tema 2.1.
Du3nKO-XUMHICCKHE

CBOMCTBAa HEOPraHUYECKUX
BEILECTB

Copep:xaHue y4eOHOT0 MaTepHaJia:

Mertamner. [Tonoxxenne MetaiioB B [leproandeckoii cucTeMe XUMUIEeCKUX I1eMeHTOB. OCOOEHHOCTH CTPOCHUS
AEKTPOHHBIX 000J109eK aTOMOB MeTaiuioB. O0mue ¢pusndeckne cBoicTBa MeTauioB. CIIIaBBl METAJIIOB.
ONEKTPOXUMHICCKUN P HATIPSDKCHUH METAJUIOB. XMMHUYIESCKIE CBOMCTBA BAKHEHIITNX METAIJIOB (HATpUH, Kauii,
KaJbLIMi, MarHUi, aIFIOMUHIH, IUHK, XPOM, XKeJIe30, MeJlb) U UX coeluHeHnid. O0ue criocoOb! OTyYeHUs
MeTaioB. [IpuMeHeHre MeTauioB B OBITY M TEXHHUKE

JladopaTopHoe 3ansitue: «DU3NKO-XMMHUECKHUE CBOMCTBA HEOPTAHUUECKHX BEIIECTBY.
XUMUYECKUE CBOMCTBA BAKHEHIIINX METAIUIOB (HATPUH, KaJlWi, KaNblUii, MarHU{, aTIOMUHUAN, ITUHK, XPOM, KEJEe30,
Mezb) M UX coequHeHuit. O0mme crnocoOrl moaydeHns MeTauioB. [IpuMeHeHre MeTaIoB B OBITY M TEXHUKE

Coaep:xanue yueOHOro MaTepuaJa:

Hewmerannel. [Tonoxxenue HemeTamnoB B [lepuoanueckoit cucreme XumMuueckux snemeHToB .M. Menaeneesa u
0COOCHHOCTH CTPOCHHS aTOMOB. DH3UUYEeCKIe CBOWCTBA HEMETAIUIOB. AJUTOTPOII HEMETAIUIOB (Ha IpUMeEpe
KHCJIOPOAa, cepsl, pocdopa 1 yriepoaa). XMMHYCCKIE CBOWCTBA U IPUMCHEHHE BAKHEHIITUX HEMETAIITIOB
(ranoreHoB, cepsl, a3ota, hochopa, yriepoaa U KPEMHHUsS) U UX COSAMHEHHH (OKCHIIOB, KUCIOPOICOACPIKAIIINX
KHCIIOT, BOAOPOJHBIX coeAMHEeHUN). [I[puMeHeHre BaXKHEUIITUX HEMETAIIJIOB U UX COETMHEHUH

XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX BEMIECTB (OKCHAOB, THAPOKCUIOB, KHCIIOT, COJIEH U
np.). [eHeTnueckas cBA3b HEOPTaHUUIECKUX BEIIECTB, MPUHAAIEKAITNX K Pa3IMUHBIM KJIaccaM. 3aKOHOMEPHOCTH B
HM3MEHEHUHU CBOMCTB MPOCTHIX BELECTB, BOJOPOIHBIX COEIUHEHUH, BBICIIUX OKCHJIOB U THAPOKCUAOB

JlabopaTopHoe 3aHsiTHE:

«DU3NKO-XUMHUUECKHE CBONCTBA HEOPTaHUYECKUX BELIECTBY.

CocraBiieHHe ypaBHEHUH XMMMYECKUX PEAKUHMHA C y4acTHEM IMPOCTBIX M CJIOKHBIX HEOPIaHWYECKUX BELLECTB:
METaJUIOB ¥ HEMETAJUIOB; OKCHIOB METAJUIOB, HEMETANIOB M aM(pOTEPHBIX AJIEMEHTOB; HEOPTaHUIECKUX KHCIIOT,
OCHOBaHMH ¥ aM(OTEPHBIX I'MPOKCHIOB; HEOPTAHUUECKHX COJIEH, XapaKTEePU3yOLIMX X CBOMCTBA.

Pacuérsl Macchl BeliecTBa WM 00bEMa ra30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM 00BEMY OHOTO U3

YYaCTBYIOIIMX B pCaKIIUM BCUICCTB, paC‘IéTH MacCcChI (O6’BéMa, KOJIM4E€CTBa BeH.[CCTBa) MNPOAYKTOB pCaKInu, €CIIN
OIHO M3 BCHICCTB UMCCT MMPUMECH. Pemenne IMPaKTUKO-OPUCHTUPOBAHHBIX 3aaaHnﬁ Ha CBOﬁCTBa, COCTaB,
MOJYUCHUC U 0e30I1aCHOE UCII0Ib30BAHKME BaXKHEHIIIHX HEOPraHN4YCCKUX BCIICCTB B 6I>ITy n HpO(i)eCCPIOHaJ'ILHOfI
JCATCIIBHOCTH YC€JIOBCKA

OK 01
OK 02
OK 04
K 1.3
K 1.4

Tema 2.2.
Unentudukanms
HEOPTaHMYECKUX BEILECTB

Copep:xaHue yueOHOI0 MaTepuaJia:

VneHTnduKanms HeOpraHMYECKNX BEIIECTB C UCIIOIB30BAaHUEM MX (H3MKO-XHMHUYECKUX CBOIMCTB, XapaKTEPHBIX
Ka4decTBEHHBIX peaknnii. KauecTBeHHBIE peakiiiu Ha cysb(haT-, KapOOHAT- U XJIOPH -aHUOHBI, HA KATHOHBI
METaJJIOB U KATUOH aMMOHHS

JIaﬁopaTopﬂoe 3aHATHE: ((I/I)ICHTI/I(l)I/IKaHI/IH HEOPraHNYCCKUX BCUICCTBY.

OK 01
OK 02
OK 04
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Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4 110 XUMHUYCCKUM CBOMCTBAM METAJJIOB K HEMCETAJIJIOB, 110 paCliO3HaBaHUIO U
MOJIYUCHUIO COC,Z[I/IHCHI/Iﬁ METAJIZIOB U HCMCTAJIJIOB (B3aHMOH€ﬁCTBH€ TUAPOKCHJA aTFOMUHUA C paCTBOpaMU KUCJIOT
u menoqeﬁ,). KauecTBeHHEIC pcakuu Ha cym,(baT-, Kap60HaT- 1 XJIOpUA -aHUOHBI, Ha KATUOHBI MCTAJIJIOB U
KaTUOH aMMOHUA

Pa3gen 3. TeopeTundeckne 0CHOBBI OPraHM4eCKOH XUMHH

Tema 3.1.
Knaccudukanus, crpoenue u

HOMEHKJIaTypa
OPTaHWIECKUX BEIIECTB

Copep:xaHue y4eOHOT0 MaTepHaJia:

ITpeamer opraHmdyeckoil XuMuHU: €€ BO3HHKHOBEHHE, Pa3BUTHEC M 3HAYCHHE B MOJTYYEHHH HOBBIX BEIIECTB U
MarepuanoB. Teopus CTpOEHHUs OpraHudyeckux coeauHeHud A.M. bytiepoBa, €€ OCHOBHBIE IOJOMXKEHHUS.
CrpykTypHble (OpPMYJIBI OpraHMYEeCKHX BemiecTB. ['omosiorus, u3omepus. XUMUYECKas CBSI3b B OPTaHMYECKUX
COCMHEHUSX: KPaTHBIE CBSI3U, G- U TM-CBS3H.

[IpencraBnenue o KiaaccudUKay OpraHUYECcKUX BeriecTB. HOMEeHKIaTypa OpraHn4ecKix CoeJUHEHNI
(cuctemarnueckas) ¥ TPUBHAIBHBIE HA3BaHUS BAKHEHIIINX MPEJCTaBUTEIICH KJIACCOB OPraHUYECKHUX BEIIECTB

JladopaTopHoe 3ansTHe: «HOMEHKIAaTypa OpraHN4eCKUX BELIECTBY.

O3HakoMIICHHE ¢ 00pa3liaMH OPIraHHYECKHX BELIECTB M MaTepHallaMi Ha X OCHOBE, MOJCIHPOBAHIE MOJICKY I
OpraHNYECKUX BEIIECTB, HAOIIOCHUE 1 ONIMCAHUE IEMOHCTPALOHHBIX OIBITOB IO MPEBPAICHUIO OPraHUYECKUX
BEILIECTB NP HarpeBaHuy (IUTaBlieHUe, 00yriuBaHue U roperne). CoCcTaBICHHE MONHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (pOpMYJI OPraHMYEeCKUX BEUIECTB OTJCIBbHBIX KJIACCOB, HCHOJIB3Ys NX Ha3BaHUS MO CHCTEMaTHYECKOU
U TPUBUAIILHOI HOMEHKJIAType (3TUIICH, alleTUICH, TIHLIEpUH, (eHo, (opManbIeri]], yKCyCHas KHCIIOTa, TIIHINH).
Pacuetsl npocreiinieii GopMyIbl OpraHMYecKOi MOJIEKYJIbl, UCXOJISl U3 DIIEMEHTHOT0 cocTasa (B %)

OK 01

11

Pasnen 4. YriieBoaopoabl

IpodeccuoHaILHO OPHEHTHPOBAHHOE CO/IePKaHUe

Tema 4.1.
YTIeBogopoIsl B UX

MPpUPOAHBIC UCTOYHHUKHU

Coaep:xanue yue0HOro MaTepuaJa:

[penensHBIC YTIEBOJOPOIH (aJIKAHBI): COCTaB M CTPOCHUE, TOMOJIOTUIECKUH psif. MeTaH | 3TaH: COCTaB, CTPOCHUE,
(¢u3nIecKre M XHMUYEeCKHE CBOUCTBA (PEaKIIuy 3aMEIIeHUs ¥ TOPEHU ), IOTyIeHUE U IPUMEHEHUE.

HenpenenpHble yTiaeBOAOPOAB! (ANKEHBI, alIKaIUCHEI, ATKHHBEI).

ATKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHN psn. DTWICH W TPOIMHICH: COCTaB, CTPOCHHE, (U3NYECKHE U
XIMHYECKHE CBOWCTBA (pEaKIUH THIPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATANN, OKUCICHUS W TOJHMEPHU3AIINH)
MOJTyYCHHE ¥ TPUMEHEHUE.

AnxanueHsl: Oyrtamues-1,3 u mMeTunOyragueH-1,3, XUMAYeCKOe CTPOCHHE, CBOMCTBA (peakIusl MMOTUMEpPHU3AINH),
MIpUMEHEeHHE (U CHHTE3a TIPUPOJTHOTO U CHHTETHIESCKOTO Kay4dyKa U PE3UHEI).

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYCSCKUH Psll. ALIETHIICH: COCTaB, XHMHUECKOE CTPOCHUE,
(u3ndecKre U XUMUYECKHE CBOUCTBA (PEaKIUy THIPUPOBAHUS, TaJIOTCHUPOBAHUS, THIPATAIIUN TOPCHHU),
MOJTyYCHHE U TPUMEHECHHE (MCTOYHHUK BEICOKOTEMIICPATYPHOTO IUIAMEHH JUTS CBAPKH U PE3KH METAJIIOB)

JlaGopaTopHoe 3aHsITHE:
Knaccugukanus opranngeckux BemniecTB. COCTaBIeHNE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (GOpMYI.

Copep:xaHue yueOHOI0 MaTepuaJia:

ApomaTHdeckue yrieBomoponsl (apeHsl). BeH3om W Tomyon: cocTaB, CTpoeHHE, (U3NYECKHe M XUMHUYECKHE
CBOMCTBA (pPEaKIMU TAIOTEHIPOBAHNS M HUTPOBAHUS), TIOIyYEHHE U MPUMEHEHHE. TOKCHYHOCTh apeHoB (BIHSHHE
OCH30JIa Ha OpPTaHU3M ueloBeKka). 'eHeTndyecKas CBA3b MEXKIY YIVIEBOJIOPOIAMH, IPUHAICKANTIMH K Pa3INIHBIM

OK 01
OK 02
OK 04
K 1.3
K 1.4
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KJlaccam.
[IpupoaHbIe HICTOYHUKH YTIIEBOAOPO10B. [IpupoaHbIil ra3 u momyTHbIE HeQTAHBIE Ta3bl. HedTh u e

npoucxoxaenue. CriocoOs! mepepaboTku HeTH: eperoHKa, KPEeKUHT (TEPMUIECKHH, KaTaTUTHIECKHIA), TUPOITH3.
[MpoxykTe! mepepabOTKH HeTH, NX TPUMEHEHUE B IPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb ¥ IPOAYKTHI €ro
nepepaboTKu

JlaGopaTopHoe 3aHsITHE:
OKclepUMEHTAIBHOE ONpeAeICHUE Pa3IHUHBIX OPraHUYECKHUX BELIECTB C MIOMOIIBIO KaYeCTBEHHBIX PEeaKLuil.

Tema 4.2.
Du3nKO-XUMHICCKHE

CBOMCTBa yIJIEBOAOPOJIOB

Copep:xaHue y4eOHOT0 MaTepHaJia:
TpuBHanbHast ¥ MEXIYHapOIHasi HOMCHKIATYpa, (PU3NKO-XUMUUECKUE CBOMCTBA, CIIOCOOBI MOy YCHUS
YIJICBOZOPOIOB.

JlaGopaTopHoe 3ansitue: «CBOWCTBa YTICBOIOPOIOBY.
ITonydenue 3TUIIEHA U U3YyUYEHHUE €0 CBOMCTB. MoAEIUpOBaHUE MOJIEKYJI U XUMHUYECKUX NIPEBPALLIEHUI
yIJIEBOJOPOIOB (Ha IPUMEPE TaHa, ITUIICHA, alleTUIIEHA U JIP.) U FaJoreéHOIPOU3BOIHBIX

OK 02
OK 04

14

Pasnen 5. Kucioponocoaep:xainue oprannieckue coeIMHeHUst

Tema S.1.
Crnuptel. ©eHon

Coaep:xanue yue0HOro MaTepuaJa:

[IpenenbHble OAHOATOMHBIE CHHMPTHI (METaHON M STAHON): CTPOCHME, (PU3MYECKHEe M XUMHYECKHE CBOWMCTBA
(peakiuu ¢ aKTUBHBIMH METaJlJIaMH{, TaJOT€HOBOIOPOAAMHU, TOPEHHE), MPUMEHEHHe. BOolOpOIHbIE CBSI3U MEXKIY
MoJIeKyJlaMH criupToB. PU3HONIOrHYECKOe JEHCTBYHE METaHOJIA U 9TAHOJIA HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbIe CIUPTH (ITHICHIJIMKONb M TJIMIEPHH): CTpPOCHUE, (U3NUECKHMe M XHMHYECKHE CBOWCTBA
(B3aHMOﬂeﬁCTBH€ Cco MCJIOYHBIMHU METaJlllaMu, Ka4€CTBCHHasA pCaKIud Ha  MHOTI'OAaTOMHBIC CHI/IpTI)I).
DU3NOIOTHYECKOE [[eﬁCTBHe Ha OpraHuU3M 4Y€JIOBCKA. HpI/IMeHeHI/Ie TJIIMIEpruHa U 3STUJICHTJIMKOJIA.

®enon. CTpoeHne MOJIEKYIIbl, (PH3UYEeCKHe U XUMHUYecKue cBoicTBa (eHosa. TokcniHocTh (heHoua, ero

¢du3mroNornyeckoe AeHCTBUE HA OpraHu3M deroBeka. [Ipumenenue dpenona

JlaGopaTopHoe 3aHsiTHE:
DKCIepUMEHTAIBHOE PACIIO3HABAHUE OPTaHMYECKUX BELIECTB: STHIOBOTO CIIUPTA, MypPaBbUHOMN KHCIIOThI, BOAHOTO
pacTBOpoB (eHoa.

OK 01
OK 07

15

Tema 5.2.
AJbaEruabl.
KapOoHOBBIE KHCIIOTEI.
CrnoxHble 3(hupb

Coaep:xanue yue0HOro MaTepuaJa:

Anpnerunsl U KeToHbI ((popMainberun, aneranbIerii, aleToH): CTPOeHHEe, (PU3NUECKHe U XMMHUYECKHEe CBOMCTBA
(peakuuy OKHCIIEHHUS ¥ BOCCTAHOBIICHUS, KAUECTBEHHbIE PEaKIINM), TOJIydeHUE U TPUMEHEHHE.

OIHOOCHOBHBIE TIpe/IeNIbHBIE KapOOHOBBIE KHCIIOTHI (MypaBbHHAsl M YKCYyCHAsl KUCIIOTHI): CTPOSHHE, (HU3HUECKUE U
XMMHUYECKHE CBOMcTBa (OOIIME CBOWCTBA KHCIIOT, peakUust STepuduKalyu), MNOIyYeHHe W HpPUMEHEHHeE.
CreapuHOBasi ¥ OJIEMHOBAsI KHCJIOTHI KaK MPEACTAaBUTEIH BBICIINX KapOOHOBBIX KHCIOT. MbIIa KaK COJH BBICIIHX
KapOOHOBBIX KUCIIOT, MX MOIOIIIEEe ACHCTBHE.

CroxxHbIe 2(HUPHI KaK IPOU3BOIHBIE KapOOHOBBIX KUCIOT. [ Maponn3 coxxHbIX 3¢upoB. Kupsl. 'napomaus xupos.

IIpumenenue xupoB. buosorndeckas posb KUPOB

OK 01
OK 02
OK 04

JlaGopaTopHoe 3ansitne: ColicTBa popmanbaernaa. CBoicTBa yKCyCHOW KUCIOTHI.

16

Tema 5.3.
VrieBoasl

Conep:xaHue y4eOHOTO MaTepHaJia:

VYraeBodpl: coCTaB, KIACCH(HUKAIMS VYIICBOAOB (MOHO-, AW- M TONHCaxapujisl). [IOKo3a — mpocTeimuit
MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJCKYJNbl, (H3HYeCKHe ¥ XHMHYECKHE CBOHCTBAa  TJIFOKO3BI
(B3ammogelictBue ¢ ruapokcuaoM  wmemu (1), okucieHme aMMHadHBIM _pacTBOpoM okcuua cepebpa (D),

OK 01
OK 02
OK 04
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BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HAXOXKICHUE B MPHUPOJE, IPUMEHEHHE TIIIOKO3bI, OHOJIOTHYEeCcKasi Pojib B
KI3HEISATETFHOCTH OpraHnnu3Ma uenoBeka. @orocunTes. @pyKTo3a Kak H30Mep TITIOKO3EI.

Caxapo3sa — mpeaCcTaBUTEINb UCaxapuI0B, THAPOIIN3 caXxapo3bl, HAXOXKICHHUE B IIPUPOJIC U IPHMEHEHHE.
[Nommcaxapuabl: KpaxMai U IeJUTI0I03a KaK MPUPOAHbIe moJduMepsl. CTpoeHne KpaxMaia U MeJUTION036],

¢du3nIecKne ¥ XUMHIECKHE CBOWCTBA KpaxMala (THAPOIN3, KaYeCTBEHHAs PEAKIIHS C HOJIOM)

JlaGopaTopHoe 3aHsiTHE:
XUMIYECKUe CBOMCTBA TIIIOKO3HI (B3amMoneiicTBue ¢ ruapokcuaoM menu (II), okucienne aMMHaYHBIM PacTBOPOM
okcuzaa cepedpa (I), BoccTaHOBIICHHE, OPOKCHHE TIIFOKO3BI.

Tema 5.4. Copep:xaHue yueOHOT0 MaTepHaJia: OK 01 18
DU3HKO-XUMUYCCKHE TpuBHanbHas 1 MEXyHapoHasi HOMEHKJIATYpa, GU3UKO -XUMHUYECKUE CBOHCTBA KHCIOPOI0COEPIKAIINX OK 02
CBOMCTBA OpPraHUYECKHUX COCTUHCHUH, CIIOCOOBI MOMYYCHHUS CIIUPTOB M (DEHOJIOB, KAPOOHOBBIX KUCIIOT U 3(QHUPOB, alIbJACTHIOB OK 04
KHCJIOPOIOCOMICPIKAIIINX 1 KeTOoHOB. COCTaBJIEHUE CXEM PEAKIUi, XapaKTepU3yIOIUX XUMUYECKHE CBONCTBA KHCIOPO0COAEPKAIIUX
OpraHUYECKUX COCAUHCHNUH | OpraHMuecKuX COCAMHEHMH
JlabopaTopHoe 3aHsiTHE:
«Xumugeckue u GU3NIeCKre CBOHCTBA KACIOPOIOCOACPIKAIINX OPTAHUNICCKUX COCTMHCHU .
[IpoBenenue, HaOMIOAEHUE U ONMCAHKE IEMOHCTPAIIHOHHBIX OIIBITOB: TOPEHHE CITUPTOB, KAUeCTBSHHBIC PEAKIINU
OJTHOATOMHBIX CITUPTOB (OKHCIICHHE 3TaHOTa okcuaoM Mead (1)), MHOToaTOMHBIX CTUPTOB (B3auMO e iCTBHE
rimrepuHa ¢ ruapokcugom meau (1)), anpaernmnos (OKuCIeHIE aMMHAaYHBIM pacTBOpoM okcuza cepebpa(l) u
rugpokcunom meau (1), B3anmoneiicTBre kpaxmana ¢ HOIOM), H3ydeHHe CBOWCTB PACTBOPA YKCYCHOH KHCIIOTHI
Paszen 6. A3oTconep:kamme opraHudecKue coeuHeHust
Tema 6.1. Coaep:xanue yueOHOro MaTepuaJa: OK 01 19
AMUHBL AMUHBI: METHJAMHH — MPOCTEUIIMH MPEICTABUTEIb aMUHOB: COCTaB, XHMHUYECKOE CTpOCHHE, (pu3HyecKue u OK 02
AMHHOKHCIIOTHI. XUMHUYECKHE CBOMCTBA, HAXOXKJEHUE B IPUPO/IE. OK 04
Benku AMHHOKHUCIIOTHI Kak aM(pOTepHbIE OpraHudeckune coeuHeHns. Ou3nueckne u XUMUIECKUe CBOMCTBA aMUHOKHCIOT
(ra mpuMmepe rMnuHa). bronormyeckoe 3HaUeHIE aMIHOKUCIIOT. [1enTH/bL.
Benku xak nmpupomHble monuMepsl. [lepBUdHass, BTOpHYHAS U TPETHIHAS CTPYKTYpa OeIKOB. XMMHICCKHIE CBOWCTBA
0EJIKOB: THIIPOJIN3, ACHATYpallXsl, KAUeCTBEHHbBIE PEAKI[MK Ha OeNKu
JlaGopaTopHoe 3aHsITHE:
«CBOHCTBa a30TOCOEPIKALTINX OPTAHNUECKUX COSTUHEHHMN».
dusnyeckue 1 XUMUUECKHE CBOWCTBA aMHUHOB (PEaKIMK ¢ KUCJIOTaMU U TOPEHHs) 1 aMUHOKHUCIIOT (Ha IpuMepe
mmnrHa). HabmroieHre u onucaHue JEMOHCTPAIIMOHHBIX OTBITOB: JeHATYpalys OSIKOB MPU HArPEBAHHH, [[BETHBIC
peakuuy 6eIKoB
Pazgen 7. BeicokoMoJIeKy/ISIPHbIE COCAHHECHHS
IpodeccuonaibLHO OPUEHTUPOBAHHOE COAEPKAHUE
Tema 7.1. Conep:xanue y4eOHOr0 MaTepHaJia: OK 01 20
IlmacTmaccer. OCHOBHBIE TIOHSATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COETMHEHNI: MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb OK 02
Kayuyxu. Bonokna MOJIMMEPU3ALUH, CPEIHSS MOJIEKYJIsipHas Macca. OCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COSMHEHUNA — OK 04
nosiuMepu3zanus 1 nonukonaeHcanus. [lnacrmaccenl. Kayuyku. Bojgokna K 1.3
JlaGopaTopHoe 3aHsITHE: K 1.4

«CI/IHTCS, aHaJIn3 U KJ'IaCCI/I(bI/IKaL[I/IH BBICOKOMOJICKYJISIPHBIX COGHHHGHHﬁ))
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O3zHakoMIICHHE ¢ 00pa3aMu IIPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAydyKOB: INIACTMACCHI
(TOJIMATHIICH, TTOJUITPOTIMIICH, OJINBUHIIXJIOPH, IOJIUCTHPOII); HATYpPAIIbHBIH M CHHTETHYECKUE KaydyKH
(OyTanMeHOBBIH, XJIOPONPEHOBBIN U H30IPEHOBHI); BOJIOKHA (HAaTypaJIbHbIE (XJIONOK, IIEPCTh, MENK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKHUE (KallPOH U JIaBCaH)

IIpogeccuoHaLHO OPHEHTHPOBAHHOE CO/iep:KaHue (Coiep:KaHNe NPUKJIATHOTO MOIYJIsI)

Paspnen 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKA

Tema 8.1.
XHUMHYECKHE TEXHOJIOTHN

B IIOBCEIHEBHOI
1 mpodeccuoHaIbHOM
JIESITEIIEHOCTU YENIOBEKa

Copep:xaHue y4eOHOT0 MaTepHaJia:

[IpaBuia 3KOJOTMYECKU LIEJIECOOOPAa3HOTO IMOBENECHUS B OBITY U TPYNOBOH NEATENBHOCTH B LENAX COXPaHEHHs
CBOETO 30POBbsI U OKPY’KaroLIei PUPOIHOM Cpeibl, OIIACHOCTb BO3ACHCTBHS Ha )KUBBIE OPTraHM3MBl OPIraHHYECKHX
BEIIECTB OTACNBHBIX KIACCOB (YITIEBOLOPOIBI, CIIUPTHI, (PEHOINBI, XJIOPOPraHWISCKUE MPOU3BOIHBIC, alIbICTHIBI 1
Ip.), HOKa3aTelb MPeAeIbHO JONYCTUMON KOHLCHTPALlUH B eT0 HCI0JIb30BaHHe.

JlaGopaTopHoe 3ansitue: «[IpuMeHeHNE XUMUYIECKHAX BEIIECTB M TEXHOJIOTHH € yIeTOM Oyaymien
podeCCHOHAIBEHOH NEITEIBHOCTIY.

Pemenne kelc-3agad 1Mo TeMaM: MHINEBBIE IPOXYKTHL, OCHOBBI PAalMOHAIBHOTO IUTAHWSA, BaXKHEHIIHNCE
CTPOWTENbHBIE W KOHCTPYKIMOHHBIE MaTepHalbl, CEIbCKOXO3IHCTBEHHOE IIPOW3BOJICTBO, KPAacKW, CTEKJIO,
KepaMHKa, MaTepuaigbl A DSJIEKTPOHWKH, HAHOMATepHalbl, TEKCTWIbHBIC BOJOKHA, HWCTOYHUKH OSHEPIHH,
OpraHN4YCeCKUC U MUHEPAJBbHBIC yZ[O6p€HI/I§I, JICKApCTBCHHBIC W KOCMETHYCCKUE IIperaparthl, 6I)ITOBa$I XHUMUs,
Matepuralibl U3 UCKYCCTBCHHBIX 1 CHHTCTUYCCKUX BOJIOKOH.

3amura: [IpencraBieHue pe3ynbTaToB peIICHUs Kelic-3a/1a4 B )opMe MUHH-IOKIANA .

Coaep:xanue yueOHOro MaTepuaJa:

Pose xumuK B 00€CIICUCHUH DKOJOTHYCCKON, YHEPreTHUCCKON U MUIEBOI 0E30MacHOCTH, Pa3BUTHH MEIUIIMHBI,
CO3/IaHUHM HOBBIX MaTepHajoB (B 3aBHCHMOCTH OT BHa MPOPECCHOHANIBLHOW AEATEIILHOCTH), HOBBIX MCTOYHHKOB
SHEPTuM (ATbTepHATHBHBIE UCTOUHUKH dHEprun). [[oHATHE 0 HAYYHBIX METO/ax MO3HAHUS BEIECTB U XUMUYECKUX
peaxiwmii. [IpencraBieHust 00 OOIMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO TOJYYCHHs BKHEHIINX BEHISCTB (Ha
MpUMepax MPOU3BOJICTBA aMMHUAKa, CEPHOM KUCIIOTHI, METAHOA).

XuMHUS ¥ 37I0pOBBE UEIOBEKA: MpaBuiIa 0€30MacHOTO UCTIOIB30BaHUS JIEKAPCTBEHHBIX MPENapaToB, OBITOBON XUMUU

B IIOBCEJTHEBHOM >KHU3HU

OK 01
OK 02
OK 04
OK 07
K 1.3
K 1.4

21

IIpoMeskyTouHas arTrectanus (AuddepeHHPOBaAHHBII 3a4eT)

22

Bcero

44 gac
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3. YCJOBUSA PEAJIN3AIIMM YYEBHOM TUCIHUILIVNHBI
3.1. Tpe6oBaHMsI K MUHUMAJILHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecrnedeHHI0

Peanuzanus yueOHON AUCHUTUIMHBI TPEOYeT HANUYHS y4eOHOTO KaOuHeTa.
O6opynoBaHue yueOHOTO KaOHHETa:

~ T0CaJ0YHBIE MECTA 110 KOJMYECTBY 00yUarOIINXCs;

— pabouee MeCTO MpenoiaBaTes;

~  KOMIUIEKT y4eOHO-METOJUYECKON JOKYMEHTALINH;

- obopynoBanue: 6apomerp — anepoua bBAMM-1; mkad I3 HX; crom xumuueckuii;
nocka 3-sm kom0. J[A-34; cucremusiii 6iok Celeron 2400; monutop 17LG ; snexTponeysb
CHOJI-1,6; Becot BJIA-200; Becst BJITK-500; mkad BoITsSKHOM -; mKkad cymuasHabii CHOJI-
3,5; mka¢ HI1-mk; npubop Ui WILTIOCTPALIMH 3aBUCUMOCTH CKOPOCTH PEAKIMH OT YCIIOBHIA;
KaJIOpUMETP C MEPHBIM CTaKaHOM; MPHOOp MJS OMBITOB MO XMMHU C IJIEKTPUUYECKUM TOKOM;
npubOp AL DIIEKTPOJIM3a PACTBOPOB COJIEH; MPUOOpP ISl TOIXYYEHHUS! T'a30B; BBIIPSIMUTEID;
npubop AJ TMOJIYYEHHs Ta30B; JEMOHCTPAIIMOHHBIE YCTAHOBKU MAJsi HM3y4YeHHUS (PaKTOpoOB,
BIIMSIFOIIMX Ha CKOPOCTh PEAaKIWH, TeIIoBOH 3((eKT, NHTEHCUBHOCTD JJIEKTPOXUMHUYECKUX
MPOLIECCOB; XUMUYECKas MOCY/1a; XUMHUUYECKHE PEaKTHBBI.

TexHuueckue cpencTBa 00y4eHus:
~ MYJIBTUMEINANPOCKTOP,
~ MHTEPAaKTHBHAs JOCKa/TIaHEeb/3KpaH.

3.2. UndopmanuonHoe odecnieyeHne o0ydeHust
Ilepeyenb pexkoMeHIyeMbIX Y4YeOHBIX W3/IaHUI, JAONMOJHHUTEJIbHOWH JINTEPATYpPhI,
HuTepHeT-pecypcos.

OcHoBHasi iuTEpaTypa:

1. Tabpuensn O.C. Xumusa. EcrecTBeHHO-HayuHBIH MpOoQMiIb: y4eOHMK s CTYIEHTOB
yupexJeHui cpen. npod. obpasoBanus. — M.: OOpazoBaTeNbHO-U3JATENBCKUNA IIEHTP
«Axagemus», 2024. — 400 c.

2. Taopuensa O.C. Xumus: [IpaktukyMm: ydeOHOE MOCOOHME IS CTYACHTOB YUPEKICHUH
cpen. mpod. oOpa3oBaHusl. - 2-€ U3j., cTep. — M.: O6pa3oBaTenbHO-U31aTENbCKUI IICHTP
«Axanemus», 2024. — 304 c.

3. Kmoes M.B. Opranuueckas xumus: ydeOHOoe mocobue i CpelHero
npodeccuonanpHoro ooOpazoanus/ M.B. Kimoes, M.I'. AOnymmaeB.— Mocksa:
N3znarensctBo IOpaiit, 2025.— 202 c.— (IIpodeccuonansHoe obpasoBanue).— ISBN
978-5-534-21080-4. — Texkct: anekrpoHHbd // OOpa3oBarenpHas miardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/559303.

4. Huxutuna H. I'. O0mas n HeopraHudeckass XuMHUs: TEOPETHUECKHUE OCHOBBI: YUCOHUK U
OPaKkTUKyM A cpefHero mnpodeccuonanbHoro obpazoBanust/ H. I'.Hukutuna, B.J.
['pebGenbpkoBa.— 2-¢ m3., iepepad. u gon. — Mocksa: M3narensctBo IOpaiit, 2025.—
199 c¢— (Ilpodeccuonansuoe obpazoBanue).— ISBN 978-5-534-16280-6. — Tekcr:
anexkTpoHHBd // OOpaszoBarenbHast mmatdopma  HOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/563371.

JonoJHUTEeILHAA JIUTEPATYpA:

1. Mockga B. B. Opranndeckas xumusi: 0a30Bble TPUHITUTIBI: YUSOHUK JJISI CPETHETO
npodeccuonansHoro oopazosanus/ B.B. MockBa.— 2-e uzn.— Mocksa: M3aatenscTBO
FOpaiir, 2025.— 143 c¢.— (IIpodeccrnonanpHoe oopazoBanue).— ISBN 978-5-534-
09420-6. — TexcT: anexTpoHHbIii // Obpa3oBarenbHas miatdopma KOpaiir [caiit]. —
URL.: https://urait.ru/bcode/563929 .
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2. HomokmanoBa A. JI. Opranwdeckas XuMus. TecTbl: y4eOHUK IJisi CPEAHETO

npodeccuonansHoro obpazoanus/ A.JI. HookmanoBa.— Mocksa: M3naTenbcTBoO
Opaiit, 2025.— 41 c.— (Ilpodeccuonanbroe obpazoBanme). — ISBN 978-5-534-
14158-0. — Tekcr: anekTpoHHbIN // OOpazoBarenpHas miatdopma FOpaiit [caliT]. —
URL.: https://urait.ru/bcode/567618.

. CyBopoB A. B. O0mas u HeopraHuueckas XuMHs. Bompocel W 3amayu: y4eOHHMK AJis
cpennero npodeccuonanbHoro oopasosanus/ A. B. CyBopos, A.b. Hukonbckuii.— 2-¢

u3n.,, wucnp. u gon.— MockBa: HM3garensctBo IOpaiit, 2025.— 309 c.—
(ITpodeccuonanvuoe odOpazoBanue). — ISBN 978-5-534-07903-6. — Tekcr:
anekTpoHHbld  // OOpa3oBarenbHas miatdpopma IOpaiit [caiit]. —  URL:

https://urait.ru/bcode/564755.

. CyBopoB A. B. OOmas u HeopraHuueckass XUMHA: Y4YeOHUK JJIsI CPEIHETro
npodeccuonaibHoro obpazosanus/ A. B. Cysopos, A. b. Hukonbckuit.— 6-¢ u3m.,
ucnp. u gorn.— Mocksa: U3marensctBo FOpaiit, 2025. — 683 ¢. — (IIpodeccnonanbaoe
obpazoBanme).—  ISBN  978-5-534-19743-3. —  Tekcr:  3JCKTpOHHBIA  //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/569221.

HNuTepHeT — pecypcebl:
bubnunoTeka BUIEOYpPOKOB IO IIKOJIBHOM mporpamme HMHTepHeTYpok. Pexxum nocryma:
[www.interneturok.ru 01.05.2025].
Poccuiickasi amekTpoHHas MIKOJIA MO BceM mpeaMeram. Pexum pocrtyma: [resh.edu.ru
01.05.2025].
Enunoe okHO nmoctyma K oOpa3oBaTeNbHBIM pecypcam MHTepHeTa Mo XuMuUH. Pexum
nocrymna: [www.window.edu.ru/window 01.05.2025]
OOpazoBaTenbHBIA CalT a7 MKOMBHUKOB. Pexum mocryma: [www.alhimikov.net
01.05.2025]
OnexktpoHHass Oubnuoreka bpl'Y. Pexum gnocrtyma: [http://ecat.brstu.ru/catalog/
VYueonnie%20u%20 yueono-meroandeckne?20mocodust 01.05.2025]

OnektpoHHblid Katanor Oubmuoreku Bpl'Y. Pexum mocrtyma: [http:/ /irbis.brstu.ru/

CGl/irbis64r_15/cqgiirbis_64.exe?LNG=&7211D=&121DBN=BOOK& P21D BN.
01.06.2025]
XuMu4deckas SHIIUKJIOIIE NS ON-LINE. Pexum JIOCTyTIA:

[http://wvww.xumuk.ru/encyklopedia/ 01.05.2025].

4. KOHTPOJIb W OIEHKA PE3VJbTATOB OCBOEHUSA YYEBHOW
TACIATITAHBI
19


http://www.interneturok.ru/
http://www.window.edu.ru/window

Kontpons u omeHka pe3yJbTaTOB OCBOCHHUS 00I1e00pa30BaTENbHON TUCIMILIMH
pacKpbIBAIOTCA Yepe3 AUCUUILTMHAPHBIE Pe3yJIbTaThl, HANpaBJiICHHbIE Ha (OPMUPOBAHHE OOLTNX
U Tpo(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3esiaM U TeMaM COJIepKaHus yueOHOro MaTepHuaa.

Oo6masi/npodeccuonann
Hasi KOMIIETeHI U

Pa3znen/Tema

THun oeHoYHbIX
MepPONpUATHH

OK 01

Tema 1.1 Tema 1.2 Tema 1.3
Tema 1.4 Tema 1.5 Tema 1.6
Tema 1.7

Tema 2.1 Tema 2.2

Tema 3.1

Tema 4.1

Tema 5.1 Tema 5.2 Tema 5.3
Tema 5.4

Tema 6.1

Tema 7.1

Tema 8.2

OK 02

Tema 1.2 Tema 1.4 Tema 1.6
Tema 1.7

Tema 2.1 Tema 2.2

Tema 4.1 Tema 4.2

Tema 5.1 Tema 5.2 Tema 5.3
Tema 5.4

Tema 6.1

Tema 7.1

Tema 8.1

OK 04

Tema 1.7

Tema 2.1 Tema 2.2

Tema 4.1 Tema 4.2

Tema 5.2 Tema 5.3 Tema 5.4
Tema 6.1

Tema 7.1

Tema 8.1

OK 07

Tema 1.7
Tema 5.1
Tema 8.1

K13 TIIK1.4

Tema 1.2 Tema 1.6 Tema 1.7
Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1

BrinonHenne npakTu4eckux
3aJlaHUU.

YcrHblit onpoc.

3amuTa 1a00paTOpPHBIX padboT
Tectbl

OK 01, OK 02, OK 04,
OK07,1IK 1.3, TIK 1.4

HuddepenurpoBaHHbIil 3a4eT
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